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Binomial Probabilities

We already know the formula for this!

\ riaples
Binomial random variables are just... C)\" S C,"(ﬂ{f}‘re— FMM Va.

Formula: P(““’@: ( Q) L (l’P )n—[a

Example: Computer chips have a 25% chance of being defective. Create the probability
distribution for X, if X is the # of defective chips in a sample of 4.
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So let’'s answer some easy questions:
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Now let's look at changing the sample size to 10, and answering similar que stions: ﬁ(}ol O Al 5)
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Would you want to answer these questions for a sample size of 307 Of 507 Of 1007

S0 we can use the calculator
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For P(X<k)
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Example:

- John is taking archery.
- He has a 30% chance of hitting the target each time he shoots. % % O (50
.\I I

- He shoots B times

1) What is the probability that he hits the target 4 times?

P{Y?@: bunompdf (8,63, = (.13

2) What is the probability that he hits the target 2 times orless?

D x<2)~ binomcdf(€,6.3,2)= 5.5518

What is the probability that he hits the target at Ieast 3 times?

P(X“—‘-B)~ - P(x < Z> mmﬁ(gaag O HY&Z

What is the probability that he hits the target less than 5 times?

P<X‘:§’5 P<X{'L} - blﬁmﬂc&ocg 0.3 U>= O .442¢

What is the probability that he hits the target more than 6 times?

(X“"C:)’ P@L @ ~binamcdF(§,0.3,6)= 0.00 12



Try this example on your own:
150 businesses are sent mailings asking them to answer a survey question and send the mailing back. The probability
of nonresponse is 58%.

1)

2)

What is the average number of businesses that WILL respond? /L{k - (0:?' 5

What is the standard deviation of the humber of businesses that WILL respond? O— é O q g

The rest of the questions deal with the binomial random variable X, where X is the number of businesses that WILL respond. Don't
forget your prob . notation!

3)

4)
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8)

What is the probability that 75 businesses will respond? P(k: ?’S): O ' O BO(I"J

What is the probability that 60 businesses or less will respond?

What is the probability that 60 businesses or more willrespond?

What is the probability that less than 60 businesses will respond? ?(}{c{'(dj) = PC}{’ ‘ESC{): OOCH 2
What is the probability that greater than 60 businesses will respond? /]7(¥:} (q@'—}‘]}(x{ié{))‘-'-ﬁ %“.}H_]q

What number of surveys would you have to send out ifyou wanted to be able to expect to get 90 back?



Try worksheet 5.1- Binomial Distributions



